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CLAIMS 



[Claim(s)] 

[Claim 1 ] It is the handling device of the semi-conductor wafer which it had the carrier which is moved to other points from one point, 
and supports a wafer then, this carrier is equipped with two or more arms which have the heel which demarcates a wafer back face, 
and this heel is made into the configuration which engages with the periphery section of a wafer, and is made into the configuration to 
which an end effector can move the wafer between an end effector and a carrier easily. 

[Claim 2] Equipment according to claim 1 equipped with two or more spacers which set a clearance on a back face and combine said 
carrier that it should make it possible to insert a wafer in under said carrier so that it may be made to move, without contacting a wafer 
from one point to other points. 

[Claim 3] Equipment according to claim 1 with which the spacer which forms a clearance and supports said carrier on a back face, and 
said arm collaborate so that a wafer handler arm can be inserted in under said carrier. 

[Claim 4] Equipment according to claim 1 with which the clearance is formed in the heel of said arm so that said end effector can be 
inserted in under said wafer back face. 

[Claim 5] Equipment according to claim 1 with which said carrier is equipped with a central hub and two or more amis prolonged 
from this hub to the method of outside. 

[Claim 6] Equipment according to claim 1 with which each of the heel of said carrier arm is equipped with the wafer support block for 
engaging with said wafer. 

[Claim 7] Equipment [ equipped with the lip with which said support block was formed in the upper limit of the periphery section of 
said support block so that the main arrangement of the wafer might be carried out automatically and it might be held after horizontal 
migration, and the back face of the bottom by which a wafer is carried upwards ] according to claim 6. 

[Claim 8] Equipment [ equipped with the part in contact with the spacer with which each of said wafer support block sets said carrier 
on a back face, and supports a clearance ] according to claim 7. 

[Claim 9] Equipment according to claim 6 with which each wafer support block is equipped with the projection prolonged through the 
hole of a carrier arm. 

[Claim 1 0] Equipment according to claim 9 with which said projection is equipped with the hollow in which said spacer is received. 
[Claim 1 1 ] The carrier which has two or more wafer support elements which demarcate a wafer back face, Support frame of the lower 
part of said wafer back face The wafer handler for moving said carrier, The control unit for controlling the rate and location of this 
wafer handler, It is the semi-conductor wafer handling device equipped with two or more sensors on this wafer handler for detecting 
the location of said wafer handler. Said wafer handler It is the semi-conductor wafer handling device in which is equipped with two or 
more arms prolonged from the center section of this wafer handler to the method of outside, and each arm is located under said carrier. 

[Claim 12] Equipment according to claim 1 1 which controls said wafer handler at two or more rates to which said control unit suits the 
speed and the safety of migration of said carrier. 

[Claim 1 3] It is equipment according to claim 1 1 which said frame is equipped with two or more arms which have the heel which 

demarcates a wafer back face, and gets down, and as for said carrier forms the clearance under said wafer back face so that fully for 

the ability of this end effector to advance [ in order to make a wafer easy to have the arm part located inside said heel, and to move 

between an end effector and said carrier said wafer back face carries out caudad, and ] to the upper part of said arm part. 

[Claim 14] Said wafer handler is pivotable equipment according to claim 1 1 superficially to the circumference of the core of this wafer 

handler. 

[Claim 15] Equipment according to claim 1 1 with said perpendicularly movable wafer handler. 

[Claim 1 6] Said control unit is equipment according to claim 1 5 which controls said wafer handler at the rate during the period 
throughout a rotation when said wafer handler arm is located in a rate high when said wafer handler arm is not located under said 
carrier under said carrier and said wafer handler is located in a low rate under said carrier between vertical migration. 
[Claim 1 7] Equipment according to claim 1 1 with which said carrier is equipped with a central hub and two or more arms prolonged 
from this hub to the method of outside. 

[Claim 1 8] It is equipment according to claim 1 1 which said wafer handler is equipped with three pins located in the heel of the top 
face of said handler arm, and is produced with the ingredient which does not carry out a reaction with a carrier with which this pin 
forms a contamination substantially. 

[Claim 1 9] This carrier with which it is a carrier with three arms prolonged in the radial in regular intervals from the hub of a center 
section, and each carrier arm engages with the spacer prolonged upwards from this supporter so that this carrier may be set and a 
supporter to a clearance may be supported, in order to make a wafer easy to be the wafer back face demarcated by the heel of said 
three arms, and to move between an end effector and said carrier It has this wafer back face that forms the clearance above said central 
hub so that fully for said wafer back face carrying out caudad, and this end effector of a robot arm being able to advance to the upper 
part of said arm part. The heel of each of said carrier arm is equipped with the wafer support block for engaging with the periphery 
section of said wafer. This wafer support block The one-lip prepared in the upper limit of the periphery section of said support block 
so that a wafer might be held after horizontal migration, It has the back face of the bottom on which a wafer is put. The base of each 
wafer support block It has the projection which touches the spacer prolonged from said base plate. A way part outside each carrier arm 
It has at least one hole which accepts the projection of said wafer support block. The wafer handler for moving said carrier further, A 
semi-conductor wafer handling device equipped with two or more sensors on this wafer handler for detecting the control unit for 
controlling the rate and location of this wafer handler, and the location of this wafer handler. 

[Claim 20] It is perpendicularly movable so that it may be made to move, without contacting a wafer from one point to other points so 
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that said handler may be equipped with two or more arms prolonged in a radial from the center section of said wafer handler and each 
handler arm can move this wafer handler under the one carrier, and it is pivotable equipment according to claim 19 superficially to the 
circumference of the center section of said wafer handler. 

[Claim 21] Said control unit is equipment according to claim 19 which controls said wafer handler at the rate during the period 
throughout a rotation when said wafer handler arm is located in a rate high when said wafer handler arm is not located under said 
carrier under said carrier and said wafer handler is located in a low rate under said carrier between vertical migration. 
[Claim 22] The supporting structure equipped with the pars basilaris ossis occipitalis with an almost flat top face It is combined with 
said pars basilaris ossis occipitalis, and extends to the upper part of this pars basilaris ossis occipitalis. It has two or more wafer 
supporters which demarcate a wafer back face almost parallel to this pars basilaris ossis occipitalis. Said pars basilaris ossis occipitalis 
The carrier for the semi-conductor wafer which has the almost flat inferior surface of tongue which engages with this handler in order 
to move the wafer on said carrier and this carrier from one point to other points, without contacting a wafer handler to a wafer. 
[Claim 23] A carrier [ equipped with two or more arms prolonged in the radial which demarcates said pars basilaris ossis occipitalis ] 
according to claim 19. 

[Claim 24] Step which places a wafer on a carrier with two or more support elements which demarcate a wafer back face, and the 
frame which this back face sets caudad and combines said support element In order to convey a wafer to a carrier Step which inserts 
the end effector which supported the wafer between said back faces and said frames By moving said carrier, without making a wafer 
contact The handling approach of a semi-conductor wafer equipped with the step which moves this wafer to the 2nd station from the 
1st station. 

[Claim 25] The step to which said carrier and wafer are moved The arm of a wafer handler is inserted between said carrier and a 
supporter, Said carrier is lifted from said supporter Said wafer handler supported by said arm is moved to said 2nd station with said 
carrier and wafer, — taking down said carrier and wafer on two or more spacers at said 2nd station — and — Move said wafer handler 
without said carrier and wafer to the location from which it separated from the lower part of said carrier. The approach according to 
claim 24 of including. 

[Claim 26] The approach according to claim 24 the step of said migration includes rotation of said handler. 

[Claim 27] It is a method according to claim 25 of avoiding contact to the spacer which collaborates with each station which two or 
more wafers and carriers are lifted by the wafer handler arm, are rotated, it is moved to two or more stations, and said handler arm 
moves under said carrier, and supports each carrier. 

[Claim 28] An approach including said thing [ that raise and a step raises said wafer handler arm perpendicularly at a low rate ] 
according to claim 25. 

[Claim 29] The approach according to claim 25 the step to which said wafer handler is moved with said carrier and wafer includes 
rotating said wafer handler at the rate of middle. 

[Claim 30] An approach given in **** 25 in which the step to which said descent is carried out includes dropping said wafer handler 
arm perpendicularly at a low rate. 

[Claim 3 1 ] The approach according to claim 25 the step to which a wafer handler without said carrier and wafer is moved includes 
rotating said wafer handler at a high rate. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

(Technical field to which invention belongs) 

This invention relates to the equipment and the approach for making handling and conveyance of a semi-conductor wafer easy, and 
making into the minimum the danger that a wafer will be damaged and polluted especially, it relates to the equipment and the 
approach for protecting and supporting a semi-conductor wafer so that conveyance between processing stations, conveyance between 
cassettes, or conveyance between other wafer conveyance / maintenance devices may be made easy. 
[0002] 

(Background of invention) 

There is a case where the wafer moves some locations during semi-conductor wafer processing, frequently. It is the post-processing 
station which the ambient atmosphere of a cassette and the perimeter of a wafer is removed, and the load lock station which can etch a 
wafer, the pre-processing station where clarification of the wafer is measured and carried out, a reactor, and a wafer are cooled, and 
can measure deposition layer thickness. The wafer of handle [ it / in order to move to each location ] is clear. However, whenever a 
wafer gets contact or an impact, a pollutant may arise, and the frequency which a scratch or contamination generates on a background 
with such a pollutant increases. Such a wafer may stop being helpful to the assembly of a device with contamination, an abrasion, or 
damage. Therefore, in order to support and convey a wafer, it is necessary to pay the maximum attention. 
[0003] 

Inserting a wafer into the U.S. Pat. No. 5,046,909 specification by Murdock to a retaining ring so that a wafer may not be held directly 
but a ring may be held during processing is indicated. A robot arm moves a wafer and makes it engage with a clip. However, since the 
clip touches a wafer top and both sides by the side of a bottom, in order to engage a wafer first with a clip, accuracy is required very 
much. 
[0004] 

The equipment which equips the U.S. Pat. No. 4,306,731 specification and U.S. Pat. No. 4,779,877 specification by Shaw with the clip 
equipment for holding the supporter of the shape of a plate which has the aperture of a larger diameter than a wafer, and the edge of a 
wafer is indicated. The first transition of each clip has the segment part in which the edge of a wafer is held. However, in invention by 
Shaw, the clip must be first opened so that the abrasion of it may not be carried out along an edge before receiving a wafer. Therefore, 
in order to move a clip, components, such as an air cylinder and a contact pin, are still more nearly required for this invention, and it is 
quite complicated. 
[0005] 

The spring carrying member arranged around the hole circumference of a wafer wearing plate is indicated by the U.S. Pat. No. 
4,473,455 specification by Dean etc. However, since this invention is a thing only for the application of holding a wafer in a 
processing step, once a wafer is held in a wafer wearing plate, a wafer cannot be moved with a plate. 
[0006] 

A. The robot which exchanges wafers at the rate of versatility is indicated by the Europe patent application (open number 
0634784 A 1st) by Tepman. However, this design is very complicated and its design of a wafer support assembly is especially 
complicated. 
[0007] 

Thus, it is easy to use it and there are few components, two or more locations can be conveyed, the minimum contact is considered as 

a wafer, and there is a request to the simple wafer transport device which reduces possibility that a particle will occur. 

[0008] 

(Outline of invention) 

This invention offers the approach for using the carrier which supports a wafer, and this carrier that has the wafer handler made to 

move a carrier and a wafer to two or more stations all over almost all the phases of wafer handling. 

[0009] 

The wafer handler is equipped with two or more sensors which sense the location of the handler at the time of processing cycles 
differing. A control unit sends a signal to the various rate drive motors which change acceleration and rate of a handler for positional 
information based on reception and this information from a sensor. A handler moves perpendicularly, and if a wafer carrier is taken up 
and arranged from a station, acceleration and rate of a handler will be reduced so that a control device shifts smoothly certainly, a 
carrier may not move or a chattering may not be carried out. Migration of a carrier and a chattering may cause particle generating, and, 
thereby, a wafer is polluted. However, immediately after a handler moves upwards and takes up a carrier, or immediately after a 
handler takes down a carrier and arranges on a base plate, a rate is gathered and a handler is accelerated so that a throughput may be 
made into the maximum. A handler moves with maximum velocity, while not conveying various wafer carriers. 
[0010] 

An edge effector picks out a wafer from a cassette and arranges a wafer to a carrier. A carrier has, two or more support elements when 
a wafer support flat surface is demarcated, and the supporting structure, i.e., the frame, under the flat surface which has connected this 
support element. The periphery section of a wafer is located on a support element. Next, a wafer can be moved by lifting a carrier 
rather than it makes a wafer engaged. 
[0011] 

In 1 operation gestalt, a wafer handler arm is inserted in the bottom of a carrier so that a handler may not contact a wafer. A wafer 
handler can be equipped with two or more arms which lift to a station two or more carriers which have a wafer, and are rotated from a 
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station to it. 
[0012] 

After processing, a wafer is picked out from a carrier by the edge effector and it is returned to a cassette, and a carrier is saved in a 
handling chamber, in order to use it repeatedly. In the environment where a wafer must be taken up repeatedly and must be set, the 
count from which a wafer receives contact decreases by using a carrier. Thereby, the blemish of the rear face of a wafer decreases. 
Furthermore, in case a carrier arranges in the center the wafer arranged correctly because of processing, it is equipped with the 
description about the arrangement which is assistance. 
[0013] 

(Desirable operation gestalt) 

If a drawing, especially drawing 1 are referred to, the carrier of this invention is illustrated by the sign 10. while a carrier 10 is 
prolonged from the core to the method of outside in a desirable operation gestalt - abbreviation - it is shown with the frame or the 
structure formed of three flat arms 1 5 which form a flat wall surface. A carrier 10 is formed with a desirable metal like aluminum (the 
aluminum by which anodizing was carried out is included), a ceramic ingredient like an alumina, or other ingredients used as the 
hindrance of wafer processing. A carrier 10 may form a hole 20 in the core, in order to reduce weight. The flat arm 1 5 has the part 35 
inside the outside edge 30. From this wafer side, it is isolated caudad and the inside part 35 is arranged so that an end effector 40 may 
go into the bottom of a wafer side, in order to make conveyance of a wafer 45 easy between an end effector 40 and a carrier 10, With 
the gestalt shown in d rawing 2 - drawing 4 , an end effector 40 is an even paddle and the clearance between a wafer back face and the 
arm part 35 has become sufficient thing for an end effector 40 to enter. The clearance can make a wafer the minimum thing according 
to the end effector of other types located on a carrier from other locations. 
[0014] 

A carrier's 10 configuration can be made into configurations other than the stellate operation gestalt shown in drawing 1 , as long as it 
retracts after an end effector fits a wafer back face and carries a wafer on a carrier, or the supporting structure which connects a lower 
frame or its part is constituted so that a wafer can be conveyed from a carrier to a carrier while supporting the periphery section of a 
wafer appropriately. 
[0015] 

The wafer support block 50 is connected to the outside edge 30 of each carrier arm 1 5. This wafer support block is preferably formed 
with Xtal or high-temperature-service plastics. As a suitable example, it is Celazole. There is poly benzimidazole currently sold by the 
brand name of PBI. With the operation gestalt shown in drawing 5 , the wafer support block 50 has the up back face 60 in which a 
wafer appears while having a lip 55 in the upper part of the outside ***♦, in order to regulate that a wafer 45 moves horizontally. 
Moreover, a lip 55 helps to center a wafer automatically, when a wafer is laid on a carrier by said end effector. The up back face 60 
can have the chamfer 65 for making the touch area of the wafer support block 50 and a wafer 45 into the minimum. When the wafer is 
not correctly put on the core by this, it also prevents a wafer falling among wafer support blocks. The up back face 60 and the chamfer 
65 are designed so that only wafer the non-using part generally known as "an exclusion field (exclusion zone)" may contact the wafer 
support block 50. the screw (not shown) of the pair which each wafer support block 50 penetrated said carrier arm, and was thrust into 
the wafer support block 50 — attachment ********. Of course, other attachment means are also employable. The wafer support block 
50 has the projection 70 inserted in the hole 75 of the carrier arm 30. Projection 70 has the socket or crevice 80 it turns [ crevice ] to a 
lower part, in order to accept a spacer 85. It can connect with a carrier 10 or a spacer 85 can be installed upwards from the base plate 
90 in the wafer actuation area 95 (refer to drawing 6 - drawing 8 ). A spacer 85 forms a clearance between a carrier's 10 bottom, and 
the top face of a base plate 90, and it is inserted in this clearance in order to convey a carrier 1 0 and a wafer 45, without the wafer 
handler 25 touching a wafer 45. The combination of said spacer and a socket helps exact positioning of a carrier, in case they move to 
a predetermined location from a predetermined location with a handler. A carrier 10 does not need to have the wafer support block 50 
separated not necessarily, and can have the supporter of a carrier 10 and integral construction. 
[0016] 

Said carrier is useful to making contact to a wafer into the minimum in any wafers operated by a manufacture robot's end effector and 
wafer handler. PrawLng_6 - drawing 8 are illustrating the arrangement to which a carrier is moved by the annular pattern. The wafer 
handler 25 has four arms 100 prolonged from the center at intervals of 90 degrees. The wafer handler 25 laid on the output shaft 1 1 
shown in drawing. 9 can be horizontally rotated in the both directions of a clockwise rotation and a counterclockwise rotation to the 
circumference of the core. Said output shaft is rotated by the variable speed drive motor 34 illustrated by drawing 9 A. Bellows 103 
permits migration of the perpendicular direction of a handler 25. Four flags 26, 27, 28, and 29 are arranged on an input shaft 21 , and 
the input shaft 21 is connected by the suitable gearing and suitable cam mechanism which are not illustrated to an output shaft 1 1 . Said 
flag starts two sensors 3 1 , i.e., Z lower part sensor, and Z upper part sensor 32, and the sensor of ****** senses the location of the 
wafer handler 25, while a location changes into a processing cycle (refer to drawing 9 and drawing 9 A). As for delivery and this 
control unit, as for sensors 3 1 and 32, a signal changes the rate and acceleration of the wafer handler 25 to a control unit 33 with the 
variable speed drive motor 34. 
[0017] 

The thickness at the tip of each arm 1 00 is smaller than the clearance between a carrier's 10 bottom, and base-plate 90 top face, 
therefore even if the arm 100 of said wafer handler does not raise a carrier 10 to a base plate 90, it can be inserted in said clearance. 
While the wafer handler 25 conveys a carrier 10, a carrier's 10 core appears in the up pin 105 prolonged upwards from a way edge 
outside the arm 100 of a wafer handler. Support with three suitable pins is offered restricting contact preferably, in order to make 
particle formation into the minimum. 
[0018] 

The every place orientation in the wafer actuation area 95 has the base plate of the same size, and three spacers 85 mostly with the 
wafer manufactured. It becomes easy to insert the arm 100 of a wafer handler under the carrier 10 by a carrier being flattered and 
stationed by the spacer 85. The 1st location 1 12 has a load lock chamber 1 10 caudad, and the atmospheric air of the perimeter of a 
wafer is eliminated in this load lock chamber. It can consider as the pretreatment location 125, and a wafer 45 is measured there, or the 
2nd location may be washed. In the 3rd location 126, a wafer is lifted, is conveyed through the gate 120 at said processing room, and is 
returned to a carrier 10 after processing. The 4th location can be made into the after-treatment room 130, a wafer 45 is cooled and the 
thickness of a deposit may be measured there. 
[0019] 

In actuation, the end effect 40 of a robot arm is inserted in the lower part of a wafer 45, and carries a wafer on the wafer support block 
50 on a carrier 1 0. The arm 1 00 of the wafer handler 25 is counterclockwise rotated 45 degrees in the location shown in drawing 7 
from the center valve position shown in drawing 6 . If the A point and B point of drawing 10 are referred to, in order that the wafer 
handler 25 may not convey a carrier 1 0, a wafer handler will operate at the early rate I (refer to drawing 10 ). 
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[0020] 

An arm 1 00 is inserted between the 1 st base plate 90 and a carrier's 10 lower part while it is inserted between the spacers 85 of the 1 st 
base plate 90. Subsequently, in order that the arm 1 00 of a wafer handler may flatter a carrier 10 with a wafer 45, the carrier 1 0 
accompanied by a wafer 45 appears on the pin 1 05 in the edge of the arm 1 00 of a wafer handler. Before the arm 1 00 of a wafer 
handler flatters a carrier 10, the 1st flag 26 starts the 1st shift of Z lower part sensor 31 immediately, a signal is transmitted to a control 
unit 33, and the late rate II (refer to drawing 10 and a B-D point) is made to slow down the rate of the wafer handler 25. Consequently, 
pickup of the perpendicular direction of a wafer 45 is performed very calmly, and particle formation of a wafer 45 is minimized by 
preventing a motion and with backlash. [ of a carrier 10 ] 
[0021] 

Shortly after the wafer handler 25 takes up a carrier 1 0 with the 1 st wafer 45, the 2nd flag 27 will start the 1 st shift of Z upper part 
sensor 32, a signal will be transmitted to a control unit 33, and it will speed up [ of the wafer handler 25 ] to an intermediate rate III. 
Therefore, the rate of the wafer handler 25 is minimized only in the most unstable location in conveyance of a carrier, and maximizes 
throughput by it. The wafer handler 25 rotates 90 degrees counterclockwise at a rate III until a carrier 10 and the 1st wafer 45 are 
located subsequently to the 2nd base-plate 124 top (D-F point of drawing 10 ). In F points, it gears with the spacer 85 with which the 
crevice 80 formed in the projection 70 of the wafer support block 50 corresponds by the 3rd flag's 28 starting the 2nd shift of Z upper 
part sensor 32, and said handler's taking down a carrier 10 and the 1st wafer 45 on the 2nd base plate 124 at the late rate II ( drawing 
10 , F-H point), making landing of a smooth wafer easy, and arranging focusing on a carrier 10. Even if a crevice 80 has a slight 
location gap of a carrier 10 on the arm 100 of a handler, it is made into the shape of a taper so that it may show a spacer 85 to a request 
location, 
[0022] 

After conveying a carrier 10 to the spacer 85 on abase plate 124, the pin 105 of arm 100 edge of a wafer handler does not touch a 
carrier 1 0 any longer, here ~ the 4th flag 29 — the 2nd shift of Z lower part sensor 3 1 - starting - the rate I with the early wafer 
handler 25 ( drawing JO , H points) ~ a clockwise rotation - rotating - consequently, the arm 100 of a wafer handler - already - a 
carrier 10 and the 1st wafer ~ caudad ~ there is nothing . The spacer 85 must be appropriately arranged so that a motion of the arm 
1 00 of this wafer handler may be permitted. If said spacer is arranged appropriately, continuation of this rotation can also be made 
reverse, consequently said arm is rotated 45 degrees clockwise, and, subsequently to a clockwise rotation, it rotates 90 degrees, it 
rotates 45 degrees counterclockwise further, and a carrier 10 is moved in the direction of a clockwise rotation. The migration process 
of this wafer is repeated, and through all the locations of the wafer actuation area 95, the wafer handler 25 lifts a carrier 10 and a wafer 
45, and is rotated. 
[0023] 

If a carrier 1 0 and a wafer 45 return to the 1 st base plate 90, an end effector 40 will remove a wafer 45 from a carrier 10, and will 
return a wafer 45 to a cassette (a wafer 45 can be returned for any of other slots of whether it is returned to the same location in said 
cassette, and this cassette being.). While the 1 st wafer 45 is located in the 2nd location 125, an end effector 40 conveys the 2nd wafer 
to the 2nd carrier in the 1st location 1 10. Similarly, the wafer handler 25 lets the every place orientation of the wafer actuation area 95 
pass, raises the 2nd wafer on the 2nd carrier, and is rotated. Like illustration, there are always four carriers 10 in this system, and, as 
for the arm 1 00 of a wafer handler, they convey a carrier 10 from one location to other locations continuously. In this way, as for four 
wafers, every one-sheet wafer actuation area 95 may be everywhere moved by the wafer to an orientation. 
[0024] 

It is possible to program migration of the wafer handler at the time of taking up from migration of the wafer handler at the time of 
laying migration of the wafer handler accompanied by a carrier, migration of a wafer handler without a carrier, and a carrier in a 
predetermined location and a predetermined location at a different rate. By this, while optimizing an operate time, particle formation 
can be minimized certainly, and an operator can customize a motion profile property flexibly to any application for which it asks. 
[0025] 

The end effector 40 of a robot arm is inserted in the lower part of the 1 st wafer 45 which is standing by since it is processed from the 
slot or other wafer sources (not shown) in a cassette in a certain specific arrangement. An end effector 40 conveys a wafer 45 from a 
cassette to the wafer support block 50 on a carrier 10. A carrier 10 is laid on the 1st base plate 90 in the wafer actuation area 95. If the 
1 st gate valve 97 opens, an elevator 1 07 will raise the 1 st base plate 90 in the load lock chamber 1 10 arranged above a base plate 90 
until a base plate 90 is held appropriately in a load lock chamber 1 10. 
[0026] 

The edge of a base plate 90 forms a hermetic seal in a load lock chamber 1 10 with cylinder-insertion. While said elevator is located in 

a rise location and the 1 st gate valve 97 has closed, a load lock chamber 1 10 is purged with purge gas. 

[0027] 

After purging is completed in a load lock chamber 1 10, the elevator 107 of the lower part of the 1st base plate 90 takes down the 1st 
base plate 90 from a load lock chamber 1 1 0. Subsequently, it rotates 45 degrees counterclockwise at a rate I in the location where the 
arm 1 00 of the wafer handler 25 was shown in drawing 7 as mentioned above from the center valve position shown in drawing 6 . The 
same step as the above-mentioned continues, and the wafer 45 on a carrier 10 is moved to the 2nd base plate 124 using the wafer 
handler 25. 
[0028] 

The 2nd gate valve 1 20 is arranged at the 3rd about 1 28 base plate. The elevator 1 1 7 of the 3rd base-plate 128 lower part raises the 3rd 
base plate 128 in a higher location, and a robot arm (not shown) collects wafers 45 in a processing room (not shown). Bellows 103 is 
controlled mechanically preferably and elevators 107 and 1 17 are pneumatic pressure equipment preferably. Subsequently, a gate 
valve 1 20 closes and a wafer 45 is prepared for processing. 
[0029] 

A gate valve 1 20 opens after processing, said robot arm returns the carrier 10 on the 3rd base plate 128 a wafer 45, and an elevator 1 1 7 
drops the 3rd base plate 1 28 at a rate II. Next, if even the 4th base plate 130 is rotated at a rate III and pretreatment is completed in 
order that the arm 1 00 of a wafer handler may pretreat a carrier 1 0 with the processed wafer 45 as mentioned above, the arm 1 00 of a 
wafer handler will return the carrier 10 having a wafer 45 to the 1st base plate 90 as mentioned above once again. Here, an end effector 
40 is inserted in the lower part of a wafer 45, lifts a wafer 40 from a carrier 10, and returns a wafer 45 to a cassette. 
[0030] 

Four wafers move one location of four places at a time to coincidence about each location so that the above thing may show. Although 
use of the carrier 10 having a wafer 45 is not restricted to conveying a wafer through a wafer actuated valve position, it may be used 
for all the equipments to which a wafer must be moved. Moreover, the above-mentioned wafer handler 25 is not restricted to a 
rotation, but can also move a carrier also in what kind of direction where it moves to other locations from a certain location. 
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[Brief Description of the Drawings] 
LDrawjngJJ 

It is the perspective view of the wafer carrier supported by the spacer prolonged from a base plate. 
[Drawing 2] 

It is the perspective view of the edge effector which carries a wafer. 
[Drawing 3] 

It is the perspective view of the edge effector which arranges a wafer on the support block top face of a carrier. 
[Drawing 4] 

After arranging a wafer on the top face of a support block of a carrier, it is the perspective view of the pulled-out edge effector. 
[Drawing 5] 

They are the carrier and the outside edge of a wafer handler arm which meet the line of 5-5 of drawing 1 , and the sectional view of a 
base plate. 
[Drawing 6] 

A wafer handler is the top view of the wafer handling field in a center valve position. 
LP rawing .7] 

As the outside edge of each wafer handler arm is located in the lower part of a carrier, and the upper part of a base plate, it is the top 
view of the wafer handling field after a wafer handler rotates 45 degrees counterclockwise. 
[Drawing 8] 

It is the top view of the wafer handling field after a wafer moves to the next station by the wafer handler. 
[Drawing 9J 

It is the schematic diagram of a wafer handling field. 
[ Drawing 9 A] 

They are a power shaft, the flag section, a sensor, a control unit, and the schematic diagram of a drive motor. 
[Drawing 10] 

In the graph which shows the rate of the wafer handler to the Z-axis location of a wafer handler It is. 
[Translation done.] 
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